Background: night-time sedation prescribed during a hospital stay can result in long-term use of such medications in older people. We examined the effectiveness of a multifaceted intervention to reduce night time sedation in an inpatient rehabilitation unit. Methods: an initial retrospective survey of night-time sedative use was followed by prospective re-evaluation after a number of changes were made including education of staff and of patients regarding the potential hazards of sedative medications, measures to promote sleep hygiene and facilitate a 'quiet time' after 10 pm and development of a withdrawal protocol for patients on long-term night sedation. The primary outcome measures were the proportions of patients started on night sedation in the unit and the proportion of those using night sedation where a dose reduction was attempted before and after the intervention. Results: night sedation was prescribed for 22/68 (32.4%) subjects in the pre-and 23/169 (13.6%) subjects in the postintervention surveys (P = 0.001); medication started while in the unit dropped from 10 (14.7%) to 1 (0.6%) (P < 0.0001). There was an improvement in the proportion of patients using night sedation where an attempt was made to reduce the dosage of or eliminate sedative drug use prior to discharge after the intervention was introduced (3/22 (13.6%) vs 14/23 (60.9%) (P = 0.001)).
Introduction
Many older people take sedative medications at night even though they are at greatest risk for adverse effects associated with such medications [1] [2] [3] . Even short-term use increases the risk of dizziness, falls and memory impairment [2] , and long-term use is also associated with physical dependence and with increased mortality [3, 4] . Increased difficulty sleeping is common during hospital stays due to environmental factors such as noises and lights and physical causes such as acute illness, pain and use of drugs that can disrupt sleep [5, 6] . As a result, sedative drugs are often first prescribed during a hospital stay and many are still prescribed at discharge [7, 8] . In this study, we report on the use of a multifaceted intervention to reduce potentially inappropriate use of sedative drugs in an in-patient rehabilitation unit.
Methods Setting
This study was conducted in a rehabilitation unit linked to Galway University Hospital (GUH), a 500-bed tertiary care hospital. All inpatients are under the care of a Consultant Geriatrician. Non-consultant doctors, who predominantly work in acute medicine in GUH, rotate through the rehabilitation service and provide day-to-day medical care on the unit.
Procedure
This was a pre-post study assessing the effect of the intervention on night-time sedative use. The study was divided into three parts: an initial survey of sedative use, design and implementation of an intervention to reduce sedative use and a follow-up study of post-intervention sedative use.
An initial retrospective survey of sedative use was conducted for inpatients on the unit between October 2015 and March 2016. For the purpose of this study, 'night time sedation' meant benzodiazepines and benzodiazepine-related drugs (Z-drugs) prescribed, whether regularly or as-needed after 20.00 h primarily for the treatment of insomnia. (Patients receiving night time benzodiazepines as a component of regular treatment for anxiety were excluded. Also, although other drugs such as antihistamines, antidepressants and neuroleptics may have a useful sedative effect, their primary indication is often for other purposes). Hospital notes during the rehabilitation stay and the preceding acute inpatient care in GUH were examined. Demographic details collected included age, sex and reason for rehabilitation. The name and dose of nighttime benzodiazepine and Z-drugs used during the rehabilitation stay (reported as diazepam equivalents [9] ), when and where it had been started, whether it was prescribed on discharge and, if so, whether any advice was given about cessation were recorded.
The results of the initial survey were discussed at several multi-disciplinary meetings of the Department of Geriatric Medicine. A literature review was conducted to determine those interventions that were likely to be effective in reducing sedative use and would be feasible to implement with minimal disruption to routine care. A number of changes and interventions were agreed:
• Education of medical and nursing staff at induction to the unit with repetition on consultant-led ward rounds, regarding the use and potential hazards of sedative medications.
• Promotion of 'quiet time' after 10 pm including reduction of night-time noise in the rehabilitation unit through education of catering staff, porters and nursing staff and lubrication of door hinges and wheels on trolleys and drug carts.
• Promotion of sleep hygiene by not using the main lights in rooms in the evening, by routinely advising patients to refrain from stimulant drinks such as tea after 6 pm and offering an alternative hot drink and facilitating scheduled toileting before bedtime.
• A patient information sheet on the subject of sleep hygiene was developed and provided to all patients.
• If patients were already on sedative medications on arrival in the rehabilitation unit, a withdrawal protocol was devised individually for the patient with the help and advice of the pharmacist [8, 9] .
• New prescriptions of sedative medications were initially limited to a 24-48-h period and all new prescriptions were to be reviewed daily to determine if still required or whether alternative approaches were feasible.
• All sedative prescriptions were to be reviewed prior to discharge with clear communication on prescription changes outlined to the patient and their general practitioner to avoid unintended re-prescriptions.
Following introduction of these measures, use of sedative medication use was prospectively examined on all inpatients admitted for rehabilitation between February 2017 and October 2017.
Analysis
The primary outcome measures were the proportion of patients started on benzodiazepines or Z-drugs for night sedation in the rehabilitation unit and the proportion of all sedative users where a dose reduction was attempted during rehabilitation. Chi-squared tests were used to analyse differences in proportions and confidence intervals were calculated [10] . The Mann-Whitney test was used to compare continuous variables.
Results
There were 68 patients included in the 6-month pre-intervention study and 169 in the 9-month post-intervention study. In addition to the longer duration of post-intervention surveillance, the difference in patient numbers and the greater number in the post-intervention study with a diagnosis other than stroke or fall/fracture is explained by an expansion in bed numbers over this period from 24 to 34 with the goal of increasing the range of patients and diagnoses able to avail of rehabilitation.
Temazepam was the main benzodiazepine and zopiclone the main Z-drug throughout the study periods. Table 1 summarises the baseline characteristics of the pre and postintervention groups and the main findings of the study. The doses used were appropriate for a predominantly older population. However, total sedative use was substantially and significantly lower in the post-intervention study (difference 18.8%, 95% CI: 6.3-32.2%). This was accounted for by a significant reduction in those admitted to the rehabilitation unit post-intervention who had a sedative drug started (difference 14.1%, 95% CI: 6.2-24.8%).
There was also a significant improvement in the proportion of patients where an attempt was made to reduce the dosage of or eliminate sedative drug use prior to discharge after the intervention was introduced (difference 47.3%, 95% CI: 16.4-69.5%). In particular, after the intervention 7 of the 9 (77.8%) patients whose sedative had been started during hospitalisation had discontinued the sedative by discharge, both failures occurring in patients where medications had been started during a prolonged pre-rehabilitation stay in the acute hospital. In contrast, this only occurred for 1 of 15 (6.7%) comparable patients prior to the intervention (difference 71.1%, 95% CI: 25.6-91.6%, P = 0.0005).
Discussion
Many studies have examined interventions to improve prescribing or change prescribing behaviour for older people [11] , but few have focussed on night time sedation. Furthermore, most studies investigating interventions to reduce hypnotic use have been conducted in general practice or in nursing homes. A recent review of such studies concluded that studies which used a multifaceted approach, including education, audit and feedback, had the largest and most sustained reductions in benzodiazepines use [12] .
There is some evidence that such a multifaceted approach will also be helpful in improving sedative use in hospitals. As-needed sedative use was measured among older inpatients as a secondary endpoint in the non-randomised Hospital Elder Life Program (HELP) study [13] . The interventions in this study, including noise reduction, massage, music and warm drinks at night, resulted in a 24% reduction in sedative use. In a trial in a community teaching hospital, the 'Somerville Protocol', which included an 8-h 'Quiet Time' with automated lights-off and lullaby, noise monitoring and avoidance of waking of patients for routine vital signs and medications, reduced as-needed sedative use significantly from 32% of patients preintervention to 16% with the intervention (49% reduction); the reduction was 62% among patients over age 64 years [14] .
The interventions examined in the current study were also multifaceted but were not identical to the HELP or Somerville studies: the HELP protocol was a complex and costly (although ultimately cost-effective) intervention requiring extra staff [13] , while the interventions in the Somerville study were in part tailored to the specific architectural characteristics of that unit [14] . Nevertheless, we were able to show similarly significant reduction in sedative use in our unit as well as a significant increase in the proportion of patients with attempted and achieved dosage reduction or sedative cessation.
A weakness of our study is that it was conducted in a single unit with a specific focus on rehabilitation and with a low turnover of nursing staff and of senior medical staff. This will have facilitated the introduction and maintenance of change. Thus, although the improvements reported in this study are impressive, further studies are necessary to assess whether this approach will be as successful in other settings such as acute hospital wards.
A strength of our study was that our protocol adapted parts of previous studies, including use of ongoing education, audit and feedback and changes to staff practices such as encouragement of a 'quiet time' at night [12] [13] [14] [15] , in a manner that could be easily replicated at minimal cost in other units. Also, we included, and showed the benefit from, interventions to taper or withdraw previously established sedative use. Other studies focussed on 'as-needed' use of sedatives [6, 7] . However, in practice, 'as-needed' readily becomes a regular prescription during a prolonged admission (and failure to recognise this on discharge might inadvertently expose patients to withdrawal reactions).
Key points
• Night-time sedation prescribed during a hospital stay can result in long-term use of such medications in older people.
• This study examined the effect of a multifaceted intervention on night sedation use in a rehabilitation unit.
• The intervention included education, audit and feedback and changes to unit practices to promote a 'quiet time' at night.
• The intervention significantly reduced the use of night sedation in the unit.
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